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 Phytotomy (anatomy) is the general term for the study of the internal structure of plants. In 
this study, anatomical structures of the stem and leaf of taxa viz., Orthosiphon rubicundus 
Benth., Ocimum basilicum Linn., Leucas cephalotes Spreng., and Coleus forskohlii Briq., 
belonging to the Lamiaceae  were examined and compared. The studied taxa show some 
differences and similarities in the stem and leaf shape and structure. Arrangement of 
epidermis, trichomes, cortex, endodermis, pericycle, vascular bundles types and the presence 
of collenchyma, palisade and spongy parenchyma layer in the leaf blade. A 
Macromorphological and micromorphological detail of different parts of the plant body 
provides information of taxonomical significance. 
Please cite this article in press as S.M. Venkateshappa et al. SOME SPECIES OF LAMIACEAE- COMPARATIVE ANATOMICAL 
STUDIES . Indo American Journal of Pharm Research.2013:3(11). 
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INTRODUCTION 
A plant’s body has different structures designed for different tasks, such as making food and conserving water. Leaves, take in energy 
from sunlight and carbon dioxide from the air. Stem supports the part of the plant above ground. It contains a network of microscopic 
tubes that transport essential water, minerals and food between the roots and the leaves. Roots provide anchorage and absorb water 
and minerals from the soil.  
The Lamiaceae is a large and showing natural distribution family. Most of species belongs to this family are shrubby and herbaceous, 
trees extremely rare. The species of this family are cosmopolitans showing worldwide distribution. This family has great importance 
due to its economic value [1]. 
Plant anatomy is the term for the study of internal structure of plants. While originally it included plant morphology, which is the 
description of the physical form and external structure of plants, since the mid-20
th
 century the investigations of plant anatomy are 
considered a separate, distinct field, and plant anatomy refers to just the internal plant structures [2,3]. The most important features of 
Lamiaceae taxa are glandular hairs distributed in vegetative and reproductive organs [4]. Anatomical structures of the petiole are very 
important in family Lamiaceae. The taxonomic significance of the structure of trichomes is well known in the Lamiaceae [5]. The 
morphology, distribution and frequency of glandular trichomes are used as discriminative characters at subfamilial level in the 
Lamiaceae [6]. Many species of this family are aromatic and are often used as herb spices, folk medicines and fragrances [7]. The 
family is known for its fine ornamental or culinary herbs like basil, lavender, mint, oregano, rosemary, sage and thyme and is a rich 
sourch of essential oils for the flavouring and perfume industry [8]. Plant anatomy is often divided into the flower anatomy, leaf 
anatomy, stem anatomy, wood anatomy and root anatomy [9]. The species belonging to this family are able to be characterized by the 
presence of these secretion hairs. Glandular hairs are generally peltate and capitates hairs. Peltate hairs have short stalk with the head 
cell containing a lot of cells. Capitate hairs have a stalk which consists of many cells [10].  Concerning the leaf anatomy, the family 
exhibits predominantly diacytic stomata on both surfaces. The occurrence together of diverse kinds of glandular and non-glandular 
trichomes is characteristic of Lamiaceae. The peltate trichomes, which have a uniform morphology, as well as the other types of 
capitates glandular and non-glandular trichomes have been described for the family. With reference to the chlorenchyma organization, 
isobilateral, dorsiventral or centric mesophylls have been frequently reported for Lamiaceae [11].       
 
Materials and Methods 
The plants Orthosiphon rubicundus Benth., Ocimum basilicum Linn., Leucas cephalotes Spreng., and Coleus forskohlii Briq., were 
collected from the surroundings of Bangalore and Ramanagar Districts of Karnataka state, India. The plants were identified, 
authenticated and housed in 
J.B.Campus, Bangalore University, Bangalore. The voucher specimens are photographed and dried according to standard herbarium 
techniques for morphological studies.  
The fresh materials of the stem and leaves from these specimens were fixed in 70% alcohol for anatomical studies. Transverse section 
preparations were prepared manually. The photographs of stem and leaves were taken with a light microscope.  
 
Results 
Morphological characters 
 
Orthosiphon rubicundus Benth. (Fig. 1): Erect branched   Perennial herb 35 cm. high, from a woody rootstock, tomentose. Leaves 
simple, opposite decussate, subsessile, 5 cm. long, ovate, obtuse, toothed, cuneate at the base. Inflorescence racemose, slender; whorls 
distinct; bracts minute and greenish. Calyx 4 mm. long, throat naked. Corolla twice as long as the calyx, pinkish. Stamens included.  
 
Ocimum basilicum Linn. (Fig. 2): Erect branched plant is herbaceous greenish glabrous, quadrangular, 70 cm. heigh. Leaves 
petiolate, ovate- lanceolate, entire, glabrous on ;  both the surfaces; lamina 7 cm. long; petiole 2 cm. ciliate. Inflorescence  simple 
racemes; bracts petioled. Calyx 4 mm. long; villous within. Corolla white, 11 mm. long.  Stamens exserted, filaments toothed at the 
base.  
 
Leucas cephalotes Spreng. (Fig. 3): Erect branched annuals, 40 cm. high, pubescent, quadrangular. Leaves simple, opposite 
decussate, subsessile, 6 cm. long, ovate-lanceolate, subacute, crenate-serrate, pubescent, lower surface glandular. Inflorescence whorl 
globose 3-5 cm. in diam., usually terminal, many-flowered; bracts long numerous, covering the floral heads. Calyx tubular, curved, 
mouth oblique, teeth short on upper side. Corolla about 2 cm. long, white; lower lip slightly longer than the upper lip.  
 
Coleus forskohlii Briq. (Fig. 4): Perennial herb 30-60 cm. high; stem ascending, stout, fleshy. Leaves slightly thick, sub sessile 7 cm. 
long, obovate, obtuse, crenate, pubescent on both sides; lower surface gland-dotted. Inflorescence racemes spiciform, 17 cm. long; 
hairy and glandular; 
bracts conspicuous, pubescent, deciduous. Calyx hairy and glandular outside. Corolla bluish, with red glands outside, upper lip short, 
lower lip boat shaped. Anthers blue with red pollens.  
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                       Orthosiphon rubicundus          Ocimum basilicum                Leucas cephalotes                 Coleus forskohlii 
                    
 
   Stem transverse sections 
                                                                                                                 
    Fig. 5                                     Fig. 6                                   Fig. 7                                  Fig. 8 
        Orthosiphon rubicundus          Ocimum basilicum           Leucas cephalotes                 Coleus forskohlii   
cgt-capitate glandular trichome;  ngt-non glandular trichome; co-collenchyma; sc-sclerenchyma;  ed-epidermis;  xy-xylem;  ph-
phloem; pt-pith; pc-parenchyma; pgt-peltate glandular trichome;  cc-chlorenchyma.   
 
Leaf transverse sections           
          
                Fig. 9                                  Fig. 10                              Fig. 11                             Fig. 12      
 Orthosiphon rubicundus                     Ocimum basilicum           Leucas cephalotes            Coleus forskohlii  
cu-cuticle; ue-upper epidermis; gt-glandular trichome; ad-adaxial surface; ab-abaxial surface; cc-chlorenchyma; vb-vascular bundle; 
st-stomata; co-collenchyma; ct-covering trichome; pp-palisade parenchyma; ngt-non glandular trichome; le-lower epidermis.  
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Anatomical characters 
Stem transverse sections   
Orthosiphon rubicundus Benth. (Fig. 5): The epidermis is a single layer compactly arranged cells. The upper surface is covered with 
cuticle and trichomes. Trichomes are few capitate glandular trichomes, with short unicellular heads and non-glandular trichomes are 
numerous multicellular and uniseriate, with an acute apex. Collenchyma tissue, is located immediately under the epidermis. The 
cortex tissue is parenchymatous. Vascular bundles are arranged in a ring. Endodermis is inconspicuous. The pericycle consists of 
sclerenchymatous cells as patches developed on the out side of the phloem. The cambium is squashed. Xylem consists of trachea. The 
pith is composed of large orbicular parenchymatous cells.   
 
Ocimum basilicum Linn. (Fig. 6): The epidermis is composed of  a thin cuticle covering externally. There are no trichomes on the 
surface of stem. collenchyma tissue, is located under the epidermis. The cortex is consists parenchymatous tissue with air spaces. 
Vascular bundles are conjoint, collateral and endarch type. Endodermis is conspicuous. Pericycle is belts of sclerenchyma present at 
the end of the phloem vascular bundles. The cambium activity produces phloem to the exterior and xylem to the interior. Ray 
parenchyma located in between the vascular bundles. Pith is composed of polygonal, oval and spherical parenchymatous cells with 
small intercellular spaces.  
 
Leucas cephalotes Spreng. (Fig. 7): The epidermis is composed of a cuticle and trichomes. Trichomes are few peltate glandular 
trichomes, and non-glandular trichomes are numerous multicellular and uniseriate. Collenchyma tissue is thick in ridges, narrow in 
furrows under the epidermis. The cortex tissue is chlorenchymatous. Vascular bundles are conjoint, collateral and endarch type. Large 
vascular bundles found underneath the ridges and small vascular bundles in between the ridges. Endodermis is conspicuous. Pericycle 
consists of sclerenchymatous cells as patches developed on the outside of the phloem. The cambium is squashed. Xylem consists of 
trachea. The pith is composed of large spherical and oval parenchymatous cells, with small intercellular spaces.  
 
Coleus forskohlii Briq. (Fig. 8): The epidermis is composed of a cuticle and trichomes. Trichomes are both capitate and peltate 
glandular trichomes, and non-glandular trichomes are numerous multicellular and uniseriate. Collenchyma tissue is 4-5 layers 
continuousely located under the epidermis. The parenchymatous cortex is spherical and oval shape cells, with small intercellular 
spaces. Vascular bundles are conjoint, collateral and endarch type. Endodermis is conspicuous. Pericycle consists of sclerenchymatous 
cells as cap developed on the outside of the vascular bundles. The cambium is activated to produce phloem exterior; xylem interior. 
Xylem consists of trachea. Ray parenchyma located in between the vascular bundles. The pith is composed of large spherical and oval 
parenchymatous cells.  
 
 
Leaf tranverse sections  
Orthosiphon rubicundus Benth. (Fig. 9): The lamina upper and lower epidermis made up of single layered cells with cuticle. Both 
covering and glandular trichomes are seen. Covering trichomes are uniseriate, multicellular with acute apex. Glandular trichomes 
made up of 2-3 celled base and unicellular head. Mesophyll is single layered palisade and homogeneous parenchymatous with 
chloroplast cells, towards upper and lower epidermis respectively. Diacytic stomata distributed predominantly on the abaxial side. 
Midrib appears as plano-convex with flat dorsal side and hemispherical ventral side, towards abaxial side collenchyma cells is present. 
The vascular bundles are located at midrib region, xylem is consists of in the form of rows, phloem is thin arc shaped.  
 
Ocimum basilicum Linn. (Fig. 10): The lamina upper and lower epidermis made up of single layered cells with cuticle. The 
mesophyll is differentiated as a elongated cell unistratified palisade tissue and a pluristratified lacunous tissue, with chlorenchyma. 
The amphystomatic type lamina presents and diacytic stomata situated. Capitate glandular trichomes and pluricellular nonglandular 
trichomes located in midrib region of upper epidermis. Midrib appears as plano-convex with flat adaxial side and hemispherical 
abaxial side.  The vascular bundles are located at midrib region, with arc shaped.  
 
Leucas cephalotes Spreng. (Fig. 11): The lamina upper and lower epidermis is made up of single layered cells with cuticle. Both the 
epidermis interrupted by glandular and nonglandular trichomes. The glandular trichomes are stalked with 2-4 celled and unicellular 
head. Simple or non glandular trichomes are plenty on lower surface, uniseriate 2-3 celled with pointed apex.  Single layered palisade 
parenchyma cells towards upper epidermis. Stomata present only on lower side and are anomocytic. Midrib shows arc shaped vascular 
bundles, bicollateral, present in centre, abaxial side of the midrib is occupied by collenchymatous cells.  
 
Coleus forskohlii Briq. (Fig. 12):  The lamina upper and lower epidermis is made up of single layered rectangular cells with cuticle. 
Both the epidermis interrupted due to the presence of covering and glandular trichomes. Covering trichomes are uniseriate, 
multicellular with acute apex. Glandular trichomes made up of 2-3 celled base and unicellular head. Diacytic stomata and numerous 
covering trichomes located in abaxial epidermis. Mesophylls is towards adaxial epidermis single layered palisade cells and towards 
abaxial epidermis spherical parenchymatous cells, without intercellular space containing chloroplast. Midrib appears as plano-convex 
with flat and convex adaxial, abaxial epidermis respectively. Vascular bundles consist of 4-6 rows of xylem and thin arc shaped 
phloem.  
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Conclusion  
Morphologically these four plants stem is quadrangular; stem is glabrous in  Ocimum basilicum and pubescent in Orthosiphon 
rubicundus, Leucas cephalotes and  Coleus forskohlii. The phyllotaxy is opposite decussate; leaf margin is entire in Ocimum 
basilicum, Leucas cephalotes and crenate in Orthosiphon rubicundus, Coleus forskohlii. Corolla is bilipped white colour in  Ocimum 
basilicum,  Leucas cephalotes; pink in  Orthosiphon rubicundus and bluish in  Coleus forskohlii.  
Anatomically non-glandular trichomes are common in epidermis of all these plants stem sections, capitate glandular trichomes present 
in Orthosiphon rubicundus, peltate glandular trichomes present in Leucas cephalotes; both capitate and peltate trichomes are located 
in Coleus forskohlii. Collenchyma tissue is located under the epidermis in all these cases.  
The leaf tranverse sections of midrib shows arc shaped vascular bundles. Diacytic stomata located towards lower epidermis in 
Orthosiphon rubicundus and Coleus forskohlii. Diacytic amphistomata shows in Ocimum basilicum and anomocytic stomata located 
towards lower epidermis in   Leucas cephalotes.   
 
Sl. 
No. 
Characters Orthosiphon 
rubicundus 
Benth. 
Ocimum 
basilicum 
Linn. 
Leucas 
cephalotes 
Spreng. 
Coleus 
forskohlii Briq. 
Remarks 
01 Morphology Stem 
quadrangular 
with pubescent 
Stem 
quadrangul-ar 
with glabrous 
Stem 
quadrangular 
with pubescent 
Stem 
quadrangular 
with pubescent 
Glabrous in 
Ocimum 
basilicum 
02 Stem anatomy Presence of 
capitate- 
glandular & 
non-glandular 
trichomes 
Absence of 
trichomes 
Presence of 
peltate- 
glandular & 
non-glandular 
trichomes 
Presence of 
both capitate, 
peltate 
glandular & 
non-glandular 
trichomes 
Non-glandular 
trichomes are 
commom except  
Ocimum 
basilicum 
03 Leaf anatomy  Diacytic 
stomata located 
towards lower 
epidermis 
Diacytic 
amphistom-
ata shows 
Anomocytic 
stomata located 
towards lower 
epidermis 
Diacytic 
stomata located 
towards lower 
epidermis 
Anomocytic 
stomata in 
Leucas 
cephalotes  
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